Sexual dimorphism in adrenal activity appeared during the pubertal period of the guinea-pig with plasma levels and binding of cortisol lower in male guinea-pigs compared with female, and metabolic clearance rate (MCR) of cortisol higher in male than in female animals.
INTRODUCTION
Considerable evidence has accumulated indicating that adrenal function is influenced by the gonads. Early observations were limited mainly to sexual differences in the structure and weight of the adrenal as related to gonadectomy and sex-hormone administration (for review, see Parkes & Deanesly, 1966) . In more recent works, levels of corticosterone in the circulation were consistently found to be higher in female than in male rats (Courrier, Guillemin, Colonge & Sakiz, 1961;  Kitay, 1961) . Similar results have been obtained in mice (Solem, 1966; El Hani, 1971 ) and for levels of cortisol in man (Schöneshöfer & Wagner, 1977) . In rats, results after the administration of androgens and oestrogens varied with dose and sex (Sakiz, 1960;  Critchlow, Liebelt, Bar-Sela, Mountcastle & Lipscomb, 1963;  Kitay, 1963) .
In guinea-pigs, sexual dimorphism has been observed with lower plasma levels of cortisol in male than in female adult animals (Fazekas, Homoki & Teller, 1974; Manin & Delost, 1977) and during puberty (El Hani & Delost, 1974) . Since (Manin & Delost, 1977 (0-30 ml) were collected at intervals of 15 min from 120 to 180 min after the start of infusion. The exact infusion rate was determined after the last blood sample had been obtained. Analysis of radioactive cortisol was performed as described previously (Dalle & Delost, 1979) and the cortisol MCR was calculated from the ratio of rate of infusion : the equilibrium concentrations of labelled cortisol in the plasma.
Levels of endogenous cortisol in decapitated animals and in those that were catheterized and handled during infusion (stressed animals) were estimated according to the proteinbinding procedure of Murphy (1967) modified as described previously (Dalle & Delost, 1976 (Pearlman & Crepy, 1967) adapted for cortisol in our laboratory and described previously . This method allows estimation of the transcortin binding capacity for cortisol, the association constant of transcortin for cortisol and the product of the albumin binding capacity and association constant of albumin for cortisol. In addition, the relative proportions of total cortisol which was free, bound to transcortin and to albumin were calculated according to the equation established by Labrie (1967) Ovariectomy had no effect on plasma cortisol levels. Testosterone treatment of female guinea-pigs decreased plasma cortisol levels which became significantly lower than those of control females (-39%, P<0-001) and similar to those of control males. The absolute increment in the response to stress was higher in castrated guinea-pigs, ovariectomized and control females, compared with those of control males and testosterone-treated females. The same differences between groups existed after stress as were found in basal conditions. Free and bound fractions of cortisol Transcortin-bound cortisol was higher in control females than in males ( + 127%, < 0001). Gonadectomy increased this fraction in males (+ 118%, <0-001) but not in females. The value obtained in castrated animals (0-66 µ / ) was similar to that of control females (0-69 µ / ). Testosterone treatment of females decreased transcortin-bound cortisol (-40%, P<0-001) to values similar to those of control males, 0-41 and 0-30 µ / respectively. Albumin-bound fraction remained similar for both sexes in control and gonadectomized animals. Testosterone treatment of females decreased this fraction significantly (-76%, P<0001) (Fig. 2) .
Free cortisol levels were found to be higher in control females than in control males (+100%, P<0-001), castration significantly increasing the fraction of free cortisol in the plasma ( + 64%, P<005) whereas ovariectomy and testosterone treatment of females did not change this fraction.
DISCUSSION
There is no sexual dimorphism in adrenal activity during the neonatal period in the guineapig (Dalle & Delost, 1974; Dalle et al. 1980) . Such a dimorphism develops during the period of puberty ) and occurs also in the adult animal with differences in plasma cortisol levels (Fazekas et al. 1974) , in cortisol-binding affinities (Diamond, Rust & Westphal, 1969) and in cortisol catabolism (Greiner, Kramer & Colby, 1976; Manin & Delost, 1977) . Our present study has shown that testosterone alone is involved in the induction of this phenomenon. Indeed in control animals, basal and stressed levels of plasma cortisol were lower in males than in females, cortisol MCR was higher in males than in females, binding capacity of transcortin for cortisol was lower in males than in females as were the fraction of cortisol bound to transcortin and the free cortisol level. These differences appeared concomitantly with the increase in testosterone secretion in young male guineapigs (Rigaudière, Pelardy, Robert & Delost, 1976; Robert & Delost, 1978) . Furthermore, castration decreased cortisol MCR but increased plasma cortisol binding capacity, transcortin-bound cortisol and plasma free cortisol whereas testosterone treatment of (Corvol & Bardin, 1973; Pradier, 1979 
